In this paper we propose to compute the number Γ   2 . . .
2

  ×9
i of rank i 2n×9 ntimes persymmetric matrices over F 2 of the below form for 0 i inf(2n, 9) (1.1) 
We remark that this paper is based on the results in the author's papers [11, 12] .
2. Some notations concerning the field of Laurent Series F 2 ((T −1 )).
We denote by F 2 T −1 = K the completion of the field F 2 (T ), the field of rational fonctions over the finite field F 2 , for the infinity valuation v = v ∞ defined by v A B = degB − degA for each pair (A,B) of non-zero polynomials. Then every element non-zero t in F 2 1 T can be expanded in a unique way in a convergent Laurent series t = −v(t) j=−∞ t j T j where t j ∈ F 2 . We associate to the infinity valuation v = v ∞ the absolute value | · | ∞ defined by |t| ∞ = |t| = 2 −v(t) .
We denote E the Character of the additive locally compact group F We denote P the valuation ideal in K, also denoted the unit interval of K, i.e. the open ball of radius 1 about 0 or, alternatively, the set of all Laurent
and, for every rational integer j, we denote by P j the ideal {t ∈ K| v(t) > j} . The sets P j are compact subgroups of the additive locally compact group K. All t ∈ F 2 1 T may be written in a unique way as
, {t} ∈ P(= P 0 ). We denote by dt the Haar measure on K chosen so that
We denote ψ the Character on (K n , +) defined by
Some results concerning n-times persymmetric matrices over F 2 . (t 1 , t 2 , . . . , t n ) the following 2n × k n-times persymmetric matrix over the finite field
the number of rank i n-times persymmetric matrices over F 2 of the above form :
Let f (t 1 , t 2 , . . . , t n ) be the exponential sum in P n defined by (t 1 , t 2 , . . . , t n ) ∈ P n −→
Hence the number denoted by R
1 , U
2 , . . . , U
satisfying the degree conditions
is equal to the following integral over the unit interval in K
Observing that f (t 1 , t 2 , . . . , t n ) is constant on cosets of n j=1 P k+1 in P n the above integral is equal to
q,n is equal to the number of solutions of the polynomial system     
We have obviously
From the fact that the number of rank one persymmetric matrices over F 2 is equal to three we obtain using combinatorial methods :
For more details see Cherly [11] 3.1.
denotes the number of rank 6 n-times persymmetric matrices over F 2 of the form (3.1) We shall need the following Lemma :
Proof. Lemma 3.1 follows from Cherly [11, 12] .
Lemma 3.2. We postulate that :
Proof.
From the expression of Γ
in (3.8) for k=7 we assume that
can be written in the form :
The case n=3 :
ENUMERATION OF SOME PARTICULAR 2N ×9 N-TIMES PERSYMMETRIC MATRICES OVER F2 BY
The case n=4 :
The case n=5 :
From (1), (2), (3) we obtain:
.
We then deduce :
). We shall need the following Lemma :
] for k 7
Proof. Lemma 3.3 follows from Lemma 6.3 in Cherly [12] and (3.9)
We deduce from (3.10) and (3.11) with k=9.
6 · 2 6n + a
5 · 2 5n + a
where,
Combining (3.12) and (3.13) we compute a (j) i in (3.12) for 7 j 9, 0 i j − 1 and we obtain from (3.12) (3.14)
We recall the similar results obtained in Cherly [11,12] for 1 k 8
The case k=1
The case k=2
The case k=3
The case k=4
The case k=5
The case k=6
The case k=7
The case k=8
q,n in the case k=9, q=3 (see (3.2) and (3.3)) The number denoted by R (9) 3,n of solutions
of the polynomial equations
3,n = 2 27−4n 
